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MV Converter Applications

50x12x12 ft. '
100,000 Ib.

10x12x12 ft.
10,000 1b.

medium voltage / low voltage mlcmg"d to mlcmgnd or m'cmgrld to ma(mg”d converters I medium voltage / direct current IR




Opportunity and Technical Innovation

- Backto-back MV AC conversion today entails 60 Hz transformers
down to 480-600 V,.then power electronic conversion (system Is

heavy and expensive)

. 30AT AAOAO £ O OCOEA Al 11 AAOI oC
- Grid operation on radial feeders is limited, particularly in regions
with high-levels of DERS, resulting in hesitation to install more

DER and limited flexibility
- MV power electronics are difficult to test presently
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Grid Application Development, Testbed, and Analysis
MV SIC

af .
; - :
N R E MM e #™Y THE OHIO STATE UNIVERSITY
ot | et .':.I e COLLEGE OF ENGINEERING
ﬂ’zﬂ L VL

Transforming ENERGY




Backto-backConverter Development

______________________ 10kV SiC Devices
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Converter Development

Bus Bar Assemblies
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Voltage sensing HV capacitor

bhoard

Gate drive board

Auxiliary power
Auxiliary power supply Heatsink and fans
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Three phase Converter picture®eveloped by academ
partners

N
Florida State MMC converter
330kVA @ 4160V AC 330kVA @ 4160V AC




FUll converter

SR testing

-4  Fiber communication
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’ T e Systems Integrations Facility

Human Machine Interface
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Power Electronic Converter in a Real Syste

Application or
Converter
Control

(Converter)
&
Switching
Control

Power Circuit

System Control 210 ms
- Operating mode determination

Application Control 1ms - 1s
- Overriding control & measurements

Converter Control 10us—-1ms

- PLL synchronization
- Coordinate transformations
- Current controls

Switching Control 1-10us
- Modulator

- Converter switching logic

- 2™ Jeyel protection

Hardware Control 0.1-1ps

- Stack or module assembly

- Snubbers for safe commutation
- Gate drivers and feedbacks

- 1*t level device protection

- A/D and D/A conversion

- Gate drive power supply

- Current and voltage sensors

- AC/DC power terminals

- Thermal management

Control Implementation
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